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8. The Boundary Conditions. — If two different media are in contact, there are certain conditions which the electric and magnetic forces must fulfil in passing from one medium into the other. These conditions may be obtained from the equations (18) by the following consideration: In the passage from a medium of dielectric constant el to one of dielectric constant e2 the change in the electric and magnetic forces is not abrupt, as would be the case if the surface of separation were a mathematical plane, but gradual, so that within the transition layer the dielectric constant varies continuously from the value el to the value e2. Also within this transition layer the equations (7), (11), and (17), and hence also (18), must hold, i.e. all the differential coefficients which appear in. them must remain finite. Assume now, for example, that the plane of contact between the two media is the -ary-plane. Since the
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within the transition layer, it follows that, if the thickness of this layer, i.e. dz, is infinitely small, the changes in F, X, fi, a in the transition layer are infinitely small. In other words, the components of 'the electric and magnetic forces parallel to the surface must vary continuously in passing through the transition layer, assumed to be infinitely thin. That is,
Xl = Xtt     F1=F2,    «! = «„    £ = /?a for * = o,    (21) in which the subscripts refer to the two different media.
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Since in equations (18) the differential coefficients ^—- and ^r—
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do not appear, the same conclusions do not hold for Z and y which held for X, F, /?, a. Nevertheless it is evident from the
*dy last of equations (18) that — , and hence also y, has the same
ot
value on both sides of the transition layer, because, for all values of x and y, X and Fhave the same values on both sides of that layer. Hence there is no discontinuity in y in passing through the infinitely thin boundary layer. In the same way the conclusion may be drawn from the third of equations (18)e image to have a
